The massive green algae bloom in the coastal region of Qingdao China between May and July 2008 brought the world attention because the algae bloom covered an area of approximately 13,000-30,000 km 2 including the sailing venue for the 29th Olympic Games (Fig. 1) . To avoid any anoxia and harmful algal blooms due to potential decomposition of organic matters during the post algal bloom period, a heroic effort was made to remove the green algae by more than 16,000 people using more than 1,000 transportation vehicles and 1,600 fishing and transportation vessels. Approximate 1 million fresh weight (FW) tons of algae were removed from beaches and nearby coastal waters while an estimate of another 2 million FW tons settled into deep waters.
. These temperature and wind data suggest: a southerly wind drives an eastward Ekman transport and in turn produces coastal upwelling of the deep cold water; as the coastal water is driven offshore, the sea surface level along the coast is reduced which leads to a downhill sea surface slope higher offshore and lower at the coast; and then this surface slope and the earth rotation produce an along-coast barotropic geostrophic current in the right-hand direction perpendicular to the downhill slope, which in our case was northward.
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The macronutrients provide the linkage between the runoff in the northern Jiangsu coast and the Enteromorpha prolifera bloom area (Fig. 4) . Microbes decompose organic matter producing ammonia, which is quickly oxidized to nitrite and nitrate. Nitrite concentration in ocean is typically low because of the easy oxidation from nitrite to nitrate. In coastal runoff and aquaculture areas, the nitrite level can be highly elevated due to heavy use of fertilizers, high organic matter content and microbial activities.
Therefore, nitrite concentration becomes a tracer of the coastal water affected by runoff and aquaculture.
The highest nitrite concentration of greater than 1.1 mol L -1 was found off the coast of Sheyang, These conditions were found in the initial E. prolifera bloom area (Figs. 3 and 4) . In 45 days between May 15 2008 when the E. prolifera bloom was first sighted and July 1 when the E. prolifera bloom arrived at Qingdao, the bloom increased 90-300 times at this growth rate range. As E. prolifera grew at the optimal condition, the oxygen produced due to photosynthesis would fill the inner tubes of E.
prolifera to keep them buoyant, preventing them from sinking out of euphotic zone. E. prolifera usually aggregates by attaching to the bottom in intertidal zones forming colonies. Unusually, during both the 2007 and 2008 blooms, E. prolifera formed floating colonies by tangling each other.
These evidences have suggested that the Enteromorpha prolifera bloom in the coastal area near Qingdao was caused by a series of complex coupled physical-biogeochemical-biological processes: the high nutrient and organic matter loadings into the northern Jiangsu coastal area were associated with rapid expansions of agriculture, aquaculture and urbanization; large amount of E. prolifera live debris were discarded into coastal waters during porphyra harvesting; the predominant southerly wind in May-July 6 produced an offshore Ekman transport which also setup a sea surface slope inducing a northward coastal current; these nutrients, organic matters and E. prolifera were transported offshore by the surface Ekman currents and then northward by the coastal current; and as the light field was improved, E. prolifera reached its optimal growth, formed floating aggregates as colonies, and bloomed. These processes would potentially repeat every year in northern Jiangsu Province if we do not reduce the nutrient and organic matter loadings into the coastal zone.
This Enteromorpha prolifera bloom is similar to the harmful algal blooms (HAB) in the Gulf of Maine and hypoxia zone in the Gulf of Mexico [10] [11] [12] . The common feature of these disaster events in coastal areas is the coupling between land and ocean and transport-retention of nutrients and biota by coastal currents.
The costs of these events were high. 
